We derive the distance and structure of the Perseus molecular cloud by combining trigonometric parallaxes from Very Long Baseline Array (VLBA) observations, taken as part of the GOBELINS survey, and Gaia Data Release 2. Based on our VLBA astrometry, we obtain a distance of 321 ± 10 pc for IC 348. This is fully consistent with the mean distance of 320 ± 26 measured by Gaia. The VLBA observations toward NGC 1333 are insufficient to claim a successful distance measurement to this cluster. Gaia parallaxes, on the other hand, yield a mean distance of 293 ± 22 pc. Hence, the distance along the line of sight between the eastern and western edges of the cloud is ∼30 pc, which is significantly smaller than previously inferred. We use Gaia proper motions and published radial velocities to derive the spatial velocities of a selected sample of stars. The average velocity vectors with respect to the LSR are (u, v, w) = (−6.1±1.6, 6.8±1.1, −0.9±1.2) and (−6.4±1.0, 2.1±1.4, −2.4±1.0) km s −1 for IC 348 and NGC 1333, respectively. Finally, our analysis of the kinematics of the stars has shown that there is no clear evidence of expansion, contraction, or rotational motions within the clusters.
INTRODUCTION
The Perseus molecular cloud represents an ideal target for studying the fundamental properties of young stars and their environment, since the complex is sufficiently nearby that spatial scales down to ∼50 au are possible to reach with major observing facilities like ALMA and the gortiz@mpifr-bonn.mpg.de VLA. Consisting of an elongated chain of dark clouds, Perseus spans over an area of 7 o × 3 o in the plane of the sky. The most prominent sub-structures are Barnard 5 (B5) and IC 348, at the eastern edge, and Barnard 1 (B1), NGC 1333, L1448, L1451 and L1455 at the western edge of the complex (see e.g. Bally et al. 2008 , for a comprehensive review). Most of the young stars reside in IC 348 and NGC 1333, which contains about 480 and 200 objects, respectively, with ages of 1−3 Myr (Luhman et al. 2016) , mainly identified from optical and near-IR surveys. The protostellar content within Perseus, on the other hand, has been probed with observations at mid-IR (Spitzer; Enoch et al. 2009 ), far-IR (Herschel; Sadavoy et al. 2014) , sub-mm (JCMT; Sadavoy et al. 2010 ) and radio (VLA; Tobin et al. 2016; Tychoniec et al. 2018) wavelengths. A total of 94 Class 0/I protostars and flat spectrum/Class II objects are known to populate the entire cloud (Tobin et al. 2016) .
Multiple measurements of the distance to the individual clouds in Perseus have been performed in the past. These measurements suggest that there is a distance gradient across the cloud, with values in the range from 212 to 260 pc for the western component of the cloud (Cernis 1990; Lombardi et al. 2010; Hirota et al. 2008 Hirota et al. , 2011 Schlafly et al. 2014 ) and 260-315 pc for the eastern component (Cernis 1993; Lombardi et al. 2010; Schlafly et al. 2014) . Direct measurement of distances via the trigonometric parallax have been obtained for only a few sources in these regions. Based on Very Long Baseline Interferometry (VLBI) observations of H 2 O masers associated with two YSOs in NGC 1333 and L1448, Hirota et al. (2008 Hirota et al. ( , 2011 found a distance consistent with 235 pc for both clouds. However, whether or not the gradient in the distance across the whole complex is significant remains inconclusive, since the distance uncertainties on individual lines of sight are large (typically ∼ 10 − 20% for photometric distances), and the number of sources with available direct distance measurements is small.
In the past few years, we have used the Very Long Baseline Array (VLBA) to measure the trigonometric parallax of several tens of young stars in nearby starforming regions (Ortiz-León et al. 2017a; Kounkel et al. 2017; Ortiz-León et al. 2017b; Galli et al. 2018) as part of the Gould's Belt Distances Survey (GOBELINS) project. Very Long Baseline Interferometry (VLBI) has the advantage of being able to detect highly embedded sources, where the extinction by dust obscures the optical light from the stellar objects. Given the high angular resolution provided by the VLBA and the fact that the interstellar material in these regions is transparent to radio waves, parallaxes with an accuracy of 1% or better are possible for these kind of sources. In addition, parallaxes toward more than four hundred stars in Perseus with a limiting magnitude G=21 mag and parallax uncertainties < 0.7 mas have become available during the second Gaia data release (DR2). With this highly accurate astrometric data, we can now investigate the depth of the molecular cloud and the three-dimensional motions of the young stars as well as the global properties of the kinematics of IC 348 and NGC 1333.
We first describe the VLBA observations in Section 2 and the fits to our data in Section 3. Section 4 presents the extraction of the astrometric solutions from the Gaia DR2 catalog. We then use both VLBA and Gaia data to investigate the structure of the Perseus cloud, which is discussed in Section 5. Sections 6.1 and 6.2 present the kinematics of a selected sample of cluster members in IC 348 and NGC 1333. Finally, our conclusions are given in Section 7.
VLBA OBSERVATIONS AND DATA REDUCTION
The target selection for the VLBA survey and observing strategy follows the same procedure described in detail in Ortiz-León et al. (2017a) . In summary, we constructed our target sample based on the properties of the radio emission detected with the Very Large Array toward Young stellar objects (YSOs) and YSO candidates in NGC 1333 and IC 348 (Pech et al. 2016) . We observed all radio sources associated with YSOs whose radio emission could be detected with the VLBA, i.e. nonthermal sources. In addition, we observed all unidentified sources in the region whose radio properties are consistent with YSOs and have fluxes above the threshold of the GOBELINS observations. In total, 59 sources were observed between April 2011 and March 2018 at ν = 5.0 or 8.4 GHz (C-and X-band, respectively). The data were recorded in dual polarization mode with 256 MHz of bandwidth in each polarization, covered by eight separate 32 MHz intermediate frequency (IF) channels. Each observing session consisted of cycles alternating between the target and J0336+3218. Three additional calibrators were observed every ∼ 50 minutes to improve the phase calibration. In addition, geodetic-like blocks, consisting of observations of many calibrators over a wide range of elevations, were taken before and after each session. We use AIPS (Greisen 2003) for data inspection, calibration and imaging, following standard procedures for phase-referencing observations as described in OrtizLeón et al. (2017a) .
Out of the 25 sources detected, only 7 are related to YSOs, while the rest turned out to be background objects with negligible motion on the plane of the sky. In this paper, we present a subset of detected YSOs for which we can measure both parallax and proper motions (4 sources in total). The other 3 sources have detections in only 1-2 epochs, which is insufficient to perform the astrometric fits. The dates of these observations and VLBA pointing positions are given in Table 1. 3. VLBA ASTROMETRY Source positions at individual epochs were extracted by performing two-dimensional Gaussian fits with the AIPS task JMFIT (Table 2) . Parallax, , position at median epoch, (α 0 , δ 0 ), and proper motions, µ α and µ δ , were fitted to the measured positions by minimizing χ 2 in each direction. Systematic errors were added to the statistical errors provided by JMFIT. These errors were obtained by scaling positional uncertainties until the reduced χ 2 of the fit becomes equal to 1. The resulting best-fit parameters are shown in columns (2)-(4) in Table 3 . We briefly discuss each source in the following paragraphs.
IRAS 03260+3111 = 2MASS J03291037+3121591
This is a known wide binary system with a separation of 3.62 (Haisch et al. 2004 ) located in NGC 1333. It has been classified as a Class II object (Gutermuth et al. 2008 ) of spectral type F5 (Luhman et al. 2016) . We simultaneously detected two sources with the VLBA in two epochs, with an angular separation of ∼ 0.7 . The closer companion was already seen by Connelley et al. (2008) , who found a binary separation of 0.55 in the near-IR. The source is thus a hierarchical triple system. The brightest IR component corresponds to the western radio source seen in our maps.
Given the scarcity of the data from the only 5 epochs available, the fit including orbital motions does not converge to reliable parameters, and the corresponding uncertainties are large. We thus fit only parallax and proper motions separately to each source, and adopt the resulting parameters from the fit to the eastern component, which has 4 detected epochs.
V913 Per
This source is located in IC 348. It is a Class III star of spectral type M2.5 (Luhman et al. 2016) . It has been detected in 7 epochs, which we used for the derivation of the astrometric parameters. The derived parallax has an uncertainty of 3.3%.
V918 Per
Also located in IC 348, it is a Class II/III object (Alexander & Preibisch 2012; Young et al. 2015 ) with a spectral type of G3 (Luhman et al. 2016) . Two sources have been detected in our maps in alternative epochs. One source was only seen in the first epoch, while the other source has been detected in 5 epochs. We fit only the astrometric parameters to these five epochs.
LRL 11
This source is a Class III star with a spectral type of G4 (Luhman et al. 2016 ) located in IC 348 as well. The model including only parallax and proper motions produces a poor fit to the data. We investigate if the source motion can be reproduced by adding an orbital component due to the possibility that the source is a binary system. The fit that includes orbital motions does indeed reproduce the measured source positions.
We found that the two methods we have used in the past to fit binaries (c.f. Kounkel et al. 2017; Galli et al. 2018) yield different solutions for the orbital elements. This means that our data is not good enough to constrain the orbit, so it should be taken somewhat cautiously. On the other hand, the parallax and proper motions from the two methods agree within 2σ. We give in Table 4 the best-fit solution obtained from the MCMC method (Galli et al. 2018 ).
GAIA DATA
With the recent release of Gaia DR2 (Gaia Collaboration et al. 2016 Collaboration et al. , 2018 Lindegren et al. 2018) , astrometric data for objects with G<21 mag have become available. We will use this wealth of new data to assess further the distance to Perseus.
As discussed in Section 1, the most complete catalog to date of young members in IC 348 and NGC 1333 has been compiled by Luhman et al. (2016) . This catalog contains 478 and 203 stars in IC 348 and NGC 1333, respectively, for which memberships were confirmed from optical and near-IR spectroscopy. We performed a crossmatch of the young stars positions against the Gaia DR2 catalog using a search radius of 1 . The source coordinates in the catalog of Luhman et al. (2016) were either taken from the 2MASS Point Source Catalog (which have a positional accuracy of 0.1 − 0.3") or measured from previous photometric infrared surveys, where allowed positional shifts are up to ∼ 1" (Alves de Oliveira et al. 2013) . The radial velocity catalogs we will use in Section 6.2 have been constructed from a variety of published X-ray, optical and mid-infrared surveys, where positional errors range from 0.3 to 1". Thus, the choice of a match radius of 1" allows us to take into account the different uncertainties from the various surveys. In total, 351 and 90 stars, in IC 348 and NGC 1333, respectively, have five astrometric parameter solutions.
Three of our VLBA-detected sources appear in the Gaia DR2 catalog. Their astrometric solutions are given in columns (5)- (7) in Table 3 . The difference between VLBA and Gaia parallaxes is 0.589, 1.277 and 0.015 mas, for V913 Per, V918 Per and LRL 11. The proper motions are remarkably different mainly in the R.A. direction. This discrepancy is expected for the binary systems, V918 Per and LRL 11, since all Gaia sources have been treated as single stars in DR2. We argue that the discrepancy in the astrometric solutions for V913 Per can be attributed to systematic errors present in Gaia DR2. The magnitude of these systematic errors is ∼0.1 mas for parallaxes and ∼0.1 mas yr −1 for proper motions (Luri et al. 2018) . In addition, a parallax zeropoint offset of −0.03 mas, corresponding to the mean parallax of sources identified as quasars, should be also taken into account (Lindegren et al. 2018) . If the systematic errors are added quadratically to the quoted uncertainties in Gaia DR2 catalog, then the parallax of V913 Per agrees within 2σ, and the proper motion in declination within 1σ. However, the proper motion in right ascension still disagrees by ∼ 5σ. For this particular source, the quantities astrometric excess noise and astrometric excess noise sig, given in the Gaia archive, have values of 1.1 mas and 187.6, respectively. These parameters represent the excess noise of the source and its significance, which measure the difference between the observations and the best-fitting astrometric model. Values of astrometric excess noise > 0 mas (with astrometric excess noise sig > 2) indicate that the residuals of the fit to the Gaia data are larger than expected due to modelling and calibration errors. Other VLBA sources we have monitored in Orion and Taurus (Kounkel et al. 2017 , Galli et al. 2018 show an agreement in proper motion better than 2σ. It is doubtful that our VLBA data are affected by systematic effects.
STRUCTURE OF PERSEUS
We show in Figure 3 the distributions of Gaia parallaxes and parallax uncertainties for NGC 1333 and IC 348. The parallax uncertainties have median values of 0.30 mas in both cases. The weighted mean of these parallaxes is = 3.38 ± 0.02 mas with a weighted standard deviation of σ = 0.32 mas for NGC 1333, and = 3.09 ± 0.01 mas with σ = 0.26 mas, for IC 348. Inverting the weighted mean parallaxes (after correcting for the parallax zero-point shift of −30 µas) yields a distance of d = 294 pc with a standard deviation of σ d = 28 pc, for NGC 1333, and d = 321 pc with σ d = 27 pc for IC 348. If we remove the stars with parallaxes outside the core of the parallax distribution (i.e., with < 1.5 and > 6 mas in NGC 1333 and < 0.4 and > 6 mas in IC 348), the mean parallaxes give d = 293 ± 22 pc for NGC 1333 and d = 320 ± 26 pc for IC 348, where the quoted errors correspond to the standard deviation. In each cluster, the data have median of parallax uncertainties larger than the standard deviation of the whole distribution. This means that the parallax dispersion is not dominated by the intrinsic dispersion, but by the uncertainties on individual parallaxes. Thus, the true depth of the clouds cannot be extracted from these measurements.
The VLBA data alone suggest that NGC 1333 and IC 348 are located at similar distances. However, only the source IRAS 03260+3111 in NGC 1333 was used for the present analysis. This source is a multiple system where the angular separation between the VLBA components is ∼ 0.7". We do not expect that at such separation the orbital motion has a measurable effect on the motion of individual components over a time scale of a few years. The fit does not completely agree with the observations, though (top panel in Figure 1 ), so it is still possible that an additional and much closer unseen companion is present in the system. Regarding IC 348, the weighted mean of the VLBA parallaxes measured for V913 Per and V918 Per yields 321 ± 10 pc. This is in agreement with the weighted mean distance derived from Gaia parallaxes. We thus recommend to use 321 ± 10 pc as the distance to IC 348 and 293 ± 22 pc for NGC 1333. Finally, we note that the binary system LRL 11, located at a distance of 373 ± 11 pc, may not be part of Perseus but a background object projected in the direction of IC 348.
Outside IC 348 and NGC 1333, we found Gaia parallaxes for 13 objects (see Figure 8 and Table 8 ) which are known YSO candidates in Perseus . One object resides in the outskirts of L1448 and has a parallax of 0.68 ± 0.43 mas, which means it is not part of Perseus. Two objects are in the outskirts of L1455, with parallaxes of 1.90 ± 1.98 mas and 3.62 ± 0.14 mas, respectively. While the former value does not provide any useful information due to its large uncertainty, the latter is consistent within 2σ with the mean of parallaxes measured in NGC 1333. Other 9 objects are projected in the direction of the cloud B1. They have a weighted mean parallax of 3.35 ± 0.06 mas with standard deviation 0.32 mas (corresponding to 296±28 pc), which is also consistent with the weighted mean parallax of NGC 1333 . The last object is found southwest of IC 348 and has a parallax of 2.37 ± 0.70 mas. The large uncertainty of this measurement makes it difficult to claim the actual distance to this star.
Putting it all together, both Gaia and VLBA measurements suggest that the eastern edge of Perseus could be about 28 pc farther than the western edge, which is a significantly smaller distance variation than previously thought (e.g. Hirota et al. 2011) . Past measurements of parallaxes using also VLBI resulted in a distance of 235 ± 18 pc for NGC 1333 (Hirota et al. 2011) . The difference between this measurement and the derived in this work is 2.6σ. We should note that the measurements by Hirota et al. (2011) were obtained from a fit to water masers, whose flux and positions showed time variability during the observing period of 6 months. The peak velocity of the water emission also suffered a drift of ∼ 0.9 km s −1 . These authors took the average position of the different maser "spots" (emission seen in a single velocity channel) over contiguous spectral channels, which resulted in two spatially separated "features" detected each during 3 and 4.5 months, respectively. We discussed in Dzib et al. (2018) that this approach can introduce position fluctuations larger than the synthesized beam size, and introduce additional uncertainty in the astrometric parameters of the masers. We demonstrated in Dzib et al. (2018) that, in order to reduce the chances of misidentifiying maser spots from one epoch to another, one should fit the maser positions measured at the same velocity channel in all epochs. In L1448, Hirota et al. (2011) also detected several spots at different velocity channels. In this case, the authors did fit only maser spots detected at a velocity of ∼ 20.6 km s −1 . However, their data span a baseline of only 5 months, which is not enough to properly cover the parallax sinusoid. It is possible that the variability of the maser emission led to a misidentification of the maser spots and affected the astrometry performed toward these masers. Unfortunately, the protostars to which these masers are associated are too embedded that they remained undetected by Gaia, so a direct comparison against Gaia astrometry is not possible at the moment. It is also possible that NGC 1333 has multiple components along the line of sight. However, as we already mention above, the Gaia parallaxes are not good enough to search for such components.
6. KINEMATICS OF IC 348 AND NGC 1333
Proper motions
To analyse the proper motions within NGC 1333 and IC 348 and their intrinsic velocity dispersion, we need first to define a subset of cluster members which reflect the true dynamics of the clusters. To construct such a sample, we exclude all sources with parallaxes that deviate by more than 3σ from the weighted mean parallax in each cluster. The distributions of measured proper motions of the resulting sample after this initial cut are shown in Figures 4 and 5 , for IC 348 and NGC 1333, respectively. The proper motion distributions were then fitted with Gaussian models, which are also plotted in red in these figures. We give in Table 6 the mean and velocity dispersion (corrected for the measurement errors) that result from the best-fit Gaussian distributions. To convert proper motion dispersions into tangential velocity dispersions, we have used the mean distance of 321 ± 10 pc for IC 348, and 293 ± 22 pc for NGC 1333. We then cut further stars with proper motions outside ±3σ from the mean, where σ is the measured standard deviation. This selection has been made to mitigate the effects of unresolved astrometric binaries within our samples. Orbital motions are expected to contribute to the dispersion of the proper motions distributions in a non-preferential orientation. In Figure 4 , the stars that are cut by this criteria are plotted as green empty squares, while the green filled squares represent the clusters members used in the forthcoming analysis. The proper motions of these subsets, relative to the mean of each cluster, are displayed in Figures 6 and 7 , while the measured values are listed in Table 5 . We see that proper motions within each cluster are highly consistent between themselves, with mean magnitudes indicated by the red arrows in each Figure and given in Table 6 . Because these proper motions are measured relative to Sun, they mostly trace the reflex motion of the Sun. We must thus remove the Solar motion for the analysis of the internal kinematics of the stars in Perseus.
Spatial velocities
We now compute the three dimensional Galactic spatial velocities of the reduced sample of stars described in the section above. This requires the conversion of proper motions and radial velocities into velocities in the rectangular system of Galactic coordinates (x, y, z) where the Sun is at the origin.
Radial velocities (RV) are available in the literature for several of our analysed sources, which were obtained as part of the INfrared Spectra of Young Nebulous Clusters (IN-SYNC) ancillary program of the Apache Point Observatory Galactic Evolution Experiment (APOGEE) and published by Cottaar et al. (2014, for IC 348) and Foster et al. (2015 , for NGC 1333 . Kounkel et al. (2018) recently reported on a new reduction of the APOGEE data taken in Orion, IC 348, NGC 1333 and other regions. We use here the data products from this recent reduction, since it implements an improved analysis of data variability. These RVs were measured at multiple epochs with typical baselines of a few months. Thus, we compute for each star the average of all available radial velocities, after removing epochs where the signal-to-noise ratio of the associated spectrum is less than 20 and the best-fit effective temperature is less than 2400 K. As noted by Cottaar et al. (2015) , such epochs do not provide useful RVs and should be discarded in our analysis. For this analysis, we selected stars with rotational velocities in the range 5-150 km s −1 , RV uncertainties smaller than 2 km s −1 and excluded stars with very large proper motions, i.e. > 50 km s −1 . Furthermore, we removed stars with variable RVs, since epoch-to-epoch variations would be induced by binaries with short periods whose orbital motions would introduce a velocity offset. To look for strong radial velocity variability, we adopted the same procedure followed by Foster et al. (2015) in their own analysis of RVs. We computed the probability that the radial velocity is consistent with being constant, as estimated from the p-value that the χ 2 = (RV i − µ) 2 /σ 2 i is larger than expected from chance, where RV i is the radial velocity with uncertainty σ i in epoch i and µ is the weighted mean over all epochs. Following Foster et al. (2015) , all sources with p-values smaller than 10 −4 were excluded. The number of sources used to investigate the kinematics of the clouds, after removing the RV-variable sources is 133 in IC 348 and 31 in NGC 1333. Their radial velocities are given in Table 7 .
The velocities (U, V, W ) of each star relative to the (x, y, z) reference system are listed in Table 7 . These were transformed to (u, v, and W 0 = 7.25 ± 0.37 km s −1 . In the top panel of Figure 9 , we show the projections of the mean LSR velocities (ū,v,w) as the blue and red arrows for IC 348 and NGC 1333, respectively. We found (U , V , W ) IC 348 = (−17.2 ± 1.6, −6.2 ± 1.1, −8.2 ± 1.2) km s −1 , (ū,v,w) IC 348 = (−6.1±1.6, 6.8±1.1, −0.9±1.2) km s −1 , (U , V , W ) NGC 1333 = (−17.5 ± 1.0, −10.9 ± 1.4, −9.6 ± 1.0) km s −1 , and (ū,v,w) NGC 1333 = (−6.4 ± 1.0, 2.1 ± 1.4, −2.4 ± 1.0) km s −1 , where the quoted errors correspond to the standard deviation. For the calculation of these spatial velocity components, we have used the average distances derived in Section 5, because, as we have already pointed out, the individual parallaxes uncertainties are large (i.e. comparable to the parallax dispersion) that would broaden the velocity dispersion. The resulting 3D velocity dispersion is σ = σ 2 u + σ 2 v + σ 2 w = 2 km s −1 for both clusters. There is a significant difference between the velocity vectors (U , W , W ) measured here and those measured for the Perseus OB2 association, which overlaps the Perseus Molecular cloud in the sky. On the basis of Hipparcos proper motions, Belikov et al. (2002) found (U, W, W ) = (−12.7 ± 1.6, −3.0 ± 0.6, −0.9 ± 0.8) km s −1 and a distance of ∼ 300 pc for the associattion. This is not surprising given that the Perseus OB2 association, with an age of 6 Myr (de Zeeuw et al. 1999) , is older than both IC 348 and NGC 1333, and its dynamics has thus been affected by its interaction with the interstellar medium. To calculate the expansion (or contraction) and rotation velocities within each cluster, we use the same methodology as was used for the Taurus complex in Rivera et al. (2015) . The expansion (or contraction) and rotation velocities are approximately given by the dot and cross products according to,
wherer * = r * /|r * | is the unit vector of the position of the star relative to the cluster center, and δv * is the velocity of the star with respect to the cluster itself.
These expansion and rotation velocities were computed for each star in our analyzed sample, and then we take the mean of each cluster to arrive at v exp, IC 348 = −0.06 km s −1 and v exp, NGC 1333 = 0.19 km s −1 . The resulting expansion velocities are very small compared with the velocity dispersion of 2 km s −1 . This means that the stellar motions in the radial direction do not seem to follow an expansion or contraction pattern.
The bottom panel of Figure 9 shows the projection of the mean rotation velocities. v rot, IC 348 = (−0.16, 0.0, −0.10) km s −1 and v rot, NGC 1333 = (−0.10, 0.10, 0.19) km s −1 . These measurements suggest that the rotation velocity of both clusters is too small, if present at all.
In IC 348, Cottaar et al. (2015) found a velocity gradient of 0.024±0.013 km s −1 arcmin −1 due to a possible solid-body rotation of the cluster. Since the region under consideration has a size ∼ 36 arcmin (Figure 6 ), this velocity gradient would imply a rotation velocity of ∼ 0.9 ± 0.5 km s −1 . Thus, the analysis presented here does not support the findings of Cottaar et al. (2015) . It should be noted, moreover, that the statistical significance of that measurement is at the 1.8σ level. 
CONCLUSIONS
We have performed multi-epoch VLBA observations of three objects embedded in IC 348 and one object in NGC 1333, which are located near opposite ends within the Perseus molecular cloud. From the astrometric fits of this sample we derived a mean distance of 321 ± 10 pc to IC 348, representing the most reliable distance determination to the eastern of Perseus. This distance is consistent with the mean of Gaia DR2 parallaxes to a selected sample of known confirmed members of the cluster. The uncertainty on the mean of Gaia parallaxes is, however, 2.6 times larger than the VLBA uncertainty. The source detected with the VLBA in NGC 1333 is a close binary system, for which we derive preliminary orbital parameters. Unfortunately, the VLBA data is not enough to provide a reliable distance for this specific source, and consequently, for the NGC 1333 cluster. Gaia parallaxes, on the other hand, yield a mean distance of 293 ± 22 pc. From these measurements, we conclude that the distance between the western and eastern edges of the clouds is about 30 pc in the direction of the line of sight.
We use Gaia proper motions and radial velocities from the literature to derive the spatial velocities for a subset of cluster members. We derive the average spatial velocity vectors of IC 348 and NGC 1333, which are similar in magnitude and direction between them, but significantly different to the mean spatial motion of the Perseus OB2 association. We have estimated the expansion (or contraction) and rotation velocities of each cluster and found no clear evidence of such organized motions. The Long Baseline Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc. The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc.
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